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PURPOSE: To reduce the congestion control channel 
traffic at the time of position registration and the call 
termination loss of mobile stations by performing 
position registration zone retrieval and position 
registration requests performed respectively by the 
mobile stations together by a repeater. 
CONSTITUTION: The mobile stations 41 -4n provided by 
subscribers boarding a vehicle 31 which is a mobile 
medium to which the repeater 2 is mounted receive a 
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control channel for relay transmitted by the repeater 2 
and perform the position registration request, connection 
control and communication by the control channel for 
the relay. The repeater 2 gathers the subscriber's 
numbers of the mobile stations 41~4n by position 
registration request signals from the mobile stations 41- 
4n and informs through base stations 4a-4c of a home 
memory station 5. Also, also the connection control and 
calls are relayed to the base stations 4a-4c. Thus, the 
congestion of the control channel traffic at the time of 

the position registration and the call termination loss of the mobile stations 41 -4n can be 
reduced and the communication can be stably performed even from inside the shielded mobile 
medium. 
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TITLE: Mobile Communication Control System and Mobile Station Device 
ABSTRACT 

[Object] In a mobile radio communication system, the position registration zone 
search and position information notification which the mobile stations held by 
subscribers who board the same mobile medium perform separately are performed at 



[Structure] A relay device is provided in the mobile medium, and this relay device 
performs position notification to the base station representative of all of the plurality of 
mobile stations present inside the mobile medium. Furthermore, connection control 
and communications relay are performed. 

[Effects] Connection loss of the mobile stations and pileups of control channel traffic 
during position registration can be reduced, as well as allowing stable conmiunications 
to be performed inside shielded mobile media (trains, buses etc.). 



once. 
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CLAIMS 

1. A mobile radio communication system comprising a plurality of base stations, 
a multitude of mobile stations capable of connecting with these base stations via radio 
channels and a control station for controlling said plurality of base stations; 

said control station con^rising memory means for registering for each mobile 
station one or a plurality of base stations which are to call the mobile station at once, 
means for updating the registered content of the memory means with the movement of 
the mobile stations, and means for performing control such that calls from a base station 
to a mobile station are performed from base stations registered in the memory means; 

the mobile communication control system being characterized in that 

a mobile medium is provided with means for relaying and connecting said 
mobile stations and said control station via said base stations; 

said mobile stations comprise means for connecting with the means for 
relaying and connecting; and 

said means for relaying and connecting con^rise: 

means for registering mobile stations connected by the means for connecting; 

means for notifying said control station of the subscriber number of each 
registered mobile station and position information of the means for relaying and 
connecting, via said base stations; and 

means for connection control of said registered mobile stations and relaying 
and connecting calls. 

2. A mobile communication control system as recited in claim 1, wherein said 
means for connecting comprises means for connecting by a relay control channel 
different from the control channels of said base stations. 

3. A mobile station device characterized by comprising means for transmitting 
and receiving by a control channel of a base station, and means for transmitting and 
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receiving by a control channel used by means for relaying and connecting provided in 
said mobile medium. 

DETAILED DESCRIPTION OF THE INVENTION 
Field of Industrial Application 

The present invention relates to use of a mobile radio communication system whereby 
base stations and numerous mobile stations perform communications via a radio 
channel. While the present invention is a system developed to take advantage of 
mobile radio communications forming a portion of a public telecommunications 
network wherein a communications business offers users communication and 
connection services while a number of users moves together with mobile stations, the 
system of the present invention can also be applied to communications other than public 
telecommunication networks. In particular, it relates to the reduction of traffic during 
zone switching and effective use of communication channels in mobile communication 
systems. 

Prior Art 

A conventional example shall be explained with reference to Fig. 6. Fig. 6 is a 
diagram showing a service area structure of a mobile communication system and signals 
used therein. In the mobile communication system, as shown in Fig. 6, the service 
area 1 is divided into a plurality of position registration zones 2a, 2b and 2c, the position 
registration zone 2a is divided into a plurality of radio zones 3a, 3b and 3c, and the radio 
zones 3a, 3b and 3c are respectively provided with radio base stations 4a, 4b and 4c. 
In the case of connecting with mobile station 4, it is difficult to determine the 
connection switching station in which the mobile station 4 is present with only the 
subscriber number dialed by the call-issuing subscriber. For this reason, one or a 
plurality of radio zones 3a, 3b and 3c make up position registration zones 2a, 2b and 2c, 
and each time a mobile station 4 transfers between position registration zones 2a, 2b and 
2c, it detects the position registration zone 2a, 2b or 2c in which it is present, and 
notifies the home memory station 5 thereof. At the home memory station, this 
information is stored in a database 32, and this information is used to monitor the 
position registration zone 2a, 2b or 2c in which the mobile station 4 is present, so that 
when there is a connection to mobile station 4, ineffective signal processing is prevented 
in position registration zones 2a, 2b or 2c in which mobile station 4 is not present. 

On the other hand, the position registration of mobile station 4 is performed 
conventionally as follows. When the mobile station 4 moves inside the radio zone 3a, 
position registration is performed at regular time intervals, and when the reception level 
of the signal from the base station 4a falls below a predetermined value, control 
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channels of specific frequencies fsal, fsa2 and fsa3 sent from each base station 4a, 4b 
and 4c to the radio zones 3a, 3b and 3c are received sequentially, wherewith it is judged 
that the mobile station 4 belongs to the radio zone 3a, 3b or 3c corresponding to the 
control channel at which the reception level is maximunL Each base station 4a, 4b or 
4c performs position registration by notifying the home memory station 5 of the 
position registration request of the mobile station 4 together with its subscriber number 
via a control channel. 

Each position registration zone 2a, 2b and 2c is assigned a control channel common to 
the zone, and in the position registration zone 2a, the base stations 4a, 4b and 4c of the 
radio zones 3a, 3b and 3c send signals at their assigned control channels. The control 
channels generally are constructed of a portion for sending information common to the 
position registration zone 2a and a portion for sending information specific to each radio 
zone. There are cases wherein the same frequency fsa is used to send signals from the 
base stations 4a, 4b and 4c of the radio zones 3a, 3b and 3c, and cases wherein they are 
sent at different frequencies fsal, fsa2 and fsa3. In the former case, measures are 
usually taken to match the radio frequencies and phases of the modulation signals, while 
in the latter case, it is sufficient simply to send signals divided between a portion for 
sending information common to the position registration zone 2a and a portion for 
sending information specific to each radio zone 3a, 3b and 3c, so that there is no need to 
synchronize between the plurality of base stations 4a, 4b and 4c. 

Fig. 6(b) shows the signal structure of a control channel for the case in which signals are 
sent at different frequencies fsal, fsa2 and fsa3 for each radio zone 3a, 3b and 3c. The 
control channel comprises a portion 7 for sending information common to the position 
registration zone 2a, a portion 8 for sending information specific to each radio zone 3a, 
3b or 3c, and a portion 9 for sending communications for each radio zone 3a, 3b or 3c, 
which are time-division multiplexed. 

When the mobile station 4 moves between radio zones 3a, 3b and 3c in a train or the 
like, the mobile station performs searching of radio zones 3a, 3b and 3c while switching 
between frequencies fsal, fsa2 and fsa3 each time the mobile station 4 transfers from a 
radio zone 3a, 3b or 3c. 

Problems to be Solved by the Invention 

In this way, the mobile station performs position registration zone searches at standard 
time intervals. Therefore, position registration searches are performed after the 
passage of a standard period of time even when the mobile station is moving in a radio 
zone near the center and not in a radio zone on the boundary of position registration 
zones, so that there is no immediate possibility of movement to an adjacent position 
registration zone. Additionally, a position registration zone search will be performed if 
the reception level of the control channel becomes less than a predetermined value even 
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when moving in a radio zone other than a radio zone on the boundary of the position 
registration zone depending on the electromagnetic wave propagation conditions. 
Connections to a mobile station become impossible during position registration zone 
searching. In particular, when the owner of a mobile station is riding a car, train, plane 
or the like and is moving, the instances in which connections become impossible due to 
position registration zone searching become more frequent, which is not desirable as a 
communication system. 

Additionally, when considering the control channel traffic for position registration, if a 
number of people all having mobile stations are moving on the same train, bus or the 
like, a large number of position registration request signals will be sent and received on 
the control channel each time a position registration zone boundary is crossed, as a 
result of which there is a large probability that the connection control of other mobile 
stations performing connection control of signals or the like using that control channel 
will not perform properly. 

The present invention has been achieved with this background, and has the object of 
offering a mobile communication system capable of performing the position registration 
zone searches and position information notification performed separately by the mobile 
stations all together, reducing connection loss of the mobile stations and pileups in 
control channel traffic during position registration, and allowing stable communications 
even from inside shielded mobile media (such as trains or buses). 

Means for Solving the Problems 

According to a first aspect of the present invention, a mobile radio communication 
system comprises a plurality of base stations, a number of mobile stations capable of 
connecting with the base stations via radio channels, and a control station for 
controlling said plurality of base stations, this control station comprising memory means 
for registering for each mobile station one or a plurality of base stations which are to 
call the mobile station at once, means for updating the registered content of the memory 
means with the movement of the mobile stations, and means for performing control 
such that calls from a base station to a mobile station are performed from base stations 
registered in the memory means. 

Here, the present invention is characterized in that a mobile medium is provided with 
means for relaying and connecting said mobile stations and said control station via said 
base stations; said mobile stations comprise means for connecting with the means for 
relaying and connecting; and said means for relaying and connecting comprise means 
for registering mobile stations connected by the means for connecting; means for 
notifying said control station of the subscriber number of each registered mobile station 
and position information of the means for relaying and connecting, via said base 
stations; and means for connection control of said registered mobile stations and 
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relaying and connecting calls. 

The above-mentioned means for connecting should preferably comprise means for 
connecting by a relay control channel different from the control channel of said base 
station. 

The second aspect of the present invention is a mobile station device using the 
above-described system, which is characterized by comprising means for transmitting 
and receiving by a control channel of a base station, and means for transmitting and 
receiving by a control channel used by means for relaying and connecting provided in 
said mobile medium. 

This mobile station device is sold on the market without any connection to the 
telecommunications businesses which run the above-described system. 

Functions 

A relay device is provided on a mobile medium such as a train or a bus. When a 
mobile station held by a subscriber who boards the mobile medium on which this relay 
device is provided receives a relay control channel sent out by the relay device, it 
performs position registration requests, connection control and communications using 
the relay control channel. 

This relay device uses the position registration request signals from the mobile stations 
to collect the subscriber numbers of the mobile stations held by the subscribers who 
have boarded the mobile medium, and notifies a control station of all of them together 
via a base station. Additionally, connection control and communications are also 
relayed to a base station through this relay device. 

As a result, the separate multiple traffic which is generated by the passage of a boundary 
of a position registration zone by the mobile stations held by the plurality of subscribers 
on board the same mobile medium is reduced to one. Furthermore, when the mobile 
stations are under the control of a relay device, there is no need to perform position 
registration zone searches, thus enabling connection loss to be reduced. Furthermore, 
communications can be performed stably even inside spaces which are shielded such as 
trains or buses. 

The subscribers having mobile stations using these relay devices need not necessarily be 
passengers on trains or buses which are mobile media, and may be subscribers moving 
in the vicinity of parked or stopped buses or trains. 

Embodiments 
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The structure of an embodiment of the present invention shall be explained with 
reference to Fig. 1. Fig. 1 is a structural diagram showing an embodiment of the 
present invention. 

The present invention is a mobile radio communication system comprising three base 
stations 4a, 4b and 4c, a plurality of mobile stations 4i-4„ capable of connecting with 
these base stations 4a, 4b and 4c via a radio channel, and a home memory station 5 as a 
control station for controlling the three base stations 4a, 4b and 4c, the home memory 
station 5 comprising a database 32 as memory means for registering three base stations 
4a, 4b and 4c for calling at once a mobile station 4i-4n for each mobile station 4i-4„, 
means for updating the content registered in the database 32 with the movement of the 
mobile stations 4i-4n, and means for controlling the calls from the base stations 4a, 4b 
and 4c to the mobile stations 4i-4n so as to perform them from the base stations 4a, 4b 
and 4c registered in the database 32. 

Here, the present invention is characterized in that a relay device 2 is provided in a 
vehicle 3 1 such as a train or bus which is a mobile medium as means for relaying and 
connecting the mobile stations 4i-4n with the home memory station 5 via the base 
stations 4a, 4b and 4c, the mobile stations 4i-4n comprise means for connecting with 
this relay device 2, and the relay device 2 comprises means for registering mobile 
stations 4i-4n connected by the means for connecting which moves with this vehicle 31, 
means for notifying the home memory station 5 of the respective subscriber numbers of 
the registered mobile stations 4i-4n and the position information of the relay device 2 
via the base stations 4a, 4b and 4c, and means for connection control, call connection 
and relay connection of the registered mobile stations 4i-4n. 

The above-mentioned means for connecting comprises means for connecting by a relay 
connection control channel of frequency Fsal different from the control channels of 
frequency fsal, fsa2 and fsa3 of the base stations 4a, 4b and 4c. 

Additionally, the mobile station devices used by the mobile stations 4i-4n comprise 
means for sending and receiving signals on the frequencies fsal, fsa2 and fsa3 of the 
control channels of the base stations 4a, 4b and 4c, and means for sending and receiving 
signals on the frequency Fsal of the relay control channel used by the relay device 2. 

The present embodiment of the invention is a structure wherein communications are 
also performed on the frequencies fsal, fsa2, fsa3 and Fsal which are identical to the 
frequencies fsal, fsa2, fsa3 and Fsal of the control channels. 

Next, the actions of the present embodiment shall be explained with reference to Fig. 2. 
Fig. 2 is a block diagram of a relay device 2 and a mobile station device used in the 
mobile stations 4i-4n. The relay device 2 has the structure shown in Fig. 2(a). The 
to-base-station portion 1 1 transmits and receives signals with the base stations 4a, 4b 
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and 4c via the antenna 10. The to-mobile- station portion 12 transmits and receives 
signals with the mobile stations 4i-4n via the antenna 14. These are controlled by a 
control portion 13. 

The mobile station devices of the mobile stations 4i-4n have the structure shown in Fig. 
2(b). The to-base-station portion 16 transmits and receives signals with the base 
stations 4a, 4b and 4c via the antenna 1 5. The to-relay-device portion transmits and 
receives signals with the relay device 2 via the antenna 19. 

The exchange of signals between the mobile stations 4i-4n and the base stations 4a, 4b 
and 4c is performed at the respective frequencies fsal, fsa2 and fsa3, and the exchange 
of signals between the relay device 2 and the mobile stations 4i-4n is performed on the 
frequency Fsal. Although the explanation has been simplified here by explaining the 
antennas 10 and 14 and antennas IS and 19 separately, these can be constructed from a 
single antenna element. 

Next, the actions of the mobile stations 4i-4n shall be explained with reference to Fig. 3. 
Fig. 3 is a flow chart showing the actions of mobile stations 4i-4n. The mobile stations 
4i-4n are preset so as to be capable of transmitting and receiving on the frequencies fsal, 
fsa2, fsa3 and Fsal. Upon power-up or periodically during standby, the mobile 
stations 4i-4n scan the control channels of frequencies fsal, fsa2, fsa3 and Fsal (SI), 
and if electromagnetic waves are capable of being received on the frequency Fsal 
which is the relay control channel (S2), a position registration request is made to the 
relay device 2 using this frequency Fsal (S3). When a position registration 
confirmation signal is received from the relay device 2 (S4), a standby state is entered 
and signals are received and issued on the frequency Fsal (S5). If electromagnetic 
waves are not capable of being received on the frequency Fsal (S2), then a position 
registration request is made on one of the frequencies fsal, fsa2 or fsa3 as in the 
conventional case (S6). If a position registration confirmation signal is received from 
a base station 4a, 4b or 4c in response to this position registration request (S7), then 
signals are issued and received on the frequency fsal, fsa2 or fsa3 on which the position 
registration confirmation signal was received (88). Additionally, when a position 
registration request was made because a signal was received on the frequency Fsal but 
a position registration confirmation signal likewise is not received from the relay device 
2 (S4), position registration request and signal issuing and receiving are performed on 
one of the frequencies fsal, fsa2 or fsa3 as in the conventional case (S6-S8). 

Next, the actions of the relay device shall be explained with reference to Fig. 4. Fig. 4 
is a flow chart showing the actions of the relay device 2. The relay device 2 performs 
polling to prompt position registration requests with respect to the mobile stations 4i-4n 
on the control channel of frequency Fsal (S21). If a mobile station 4i-4n makes a 
position registration request using this frequency Fsal (S22), the subscriber number of 
that mobile station 4i-4n is confirmed (S23). The relay device notifies the database 32 
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of the home memory station 5 of the subscriber number and returns a position 
registration confirmation signal to the mobile station 4i'4n (S24). Thereafter, if a 
signal issuance or arrival arises at the mobile station 4i-4n, a relay connection is made 
between the mobile station 4i-4n and the base stations 4a, 4b and 4c with respect to the 
mobile station 4i-4n at which the signal issuance or arrival arose (S26), and when the 
communication is completed (S27), the above-described actions are once again 
repeated. 

When assuming a case wherein a relay device 2 is provided on a train and moving 
inside a radio zone 3a, it is possible to have an example in which the mobile stations * 
4i-4n are polled on the control channel of frequency Fsal to prompt them to send 
position registration requests each time the doors open and close due to the train 
arriving at a station, whereby a plurality of information is collected together and the 
base station 4a is notified of the information using the frequency fsal . Upon receiving 
a position registration confirmation signal from the base station 4a, position registration 
confirmation signals are returned to the plurality of mobile stations 4i-4n on the 
frequency Fsal. 

Thereafter, the relay device 2 repeats this operation each time a mobile station 4i-4n to 
be represented is added while continually performing transfer searches for the position 
registration zones 2a, 2b and 2c, and when a transfer is confirmed, performs a position 
registration change of the relay device 2 with respect to the home memory station 5 via 
the base stations 4a, 4b and 4c. During this time, there is no need for the mobile 
stations 4i-4n to separately perform position registration zone searches. At the home 
memory station 5, mobile stations 4i-4n which were present in the previous notification 
and are no longer present in the current notification are deleted from the database 32, 
assuming that they have disembarked from the train and moved away. 

Fig. 5 shows the database 32 of the home memory station 5. Fig. 5 is a diagram 
showing a database 32. The database 32 contains a number of the relay device 2, 
position information, and subscriber numbers of represented mobile stations. 

Effects of the Invention 

As explained above, according to the present invention, position reg;istration zone 
searches and position registration requests which are separately performed by mobile 
stations are performed all together by the relay device, thereby reducing the connection 
loss of the mobile stations and pileups in the control channel traflSc when making 
position registration requests, while enabling communications to be performed stably 
even from inside a shielded mobile medium (train, bus or the like). 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 Structural diagram of an embodiment of the present invention. 

Fig. 2 Structural block diagram of a relay device and a mobile station device. 

Fig. 3 Flow chart showing the actions of a mobile station. 

Fig. 4 Flow chart showing the actions of a relay device. 



Fig. 5 Diagram illustrating a database. 

Fig. 6 Diagram for explaining a conventional exan^le. 
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mobile station 
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portion for sending communications signals 


11 
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too 0 9] *38eH(4, ;i©J:3'5:«SI-ft*?*T,f=ta) 

r- # s i^isinir^xc $«iet-r i) c t ^ B M -r -5 « 

[O O 1 O] 

-i^pf as L.-r'<#-*fci*^»(D«*fe^*esiLr fc < 

-5. 

[0 0 1 1] CCI-C, *SIM©#«i:^«<»:C5t*. 

ijl!«(*|cg{jiE^i!)gi:fl!lie*Jffl)© t ^friesife^s^ u 



^^■r -5 #K t Sffi X. .t c ^ ir fc^ , 
[0 0 12] |iIIH8f«|-ri>fcto<D¥^S(*, HtllHttife^O 

[0 0 13] JiKfge^rom-ros^ii, JiiBi^ieicipjfflf 
[0 0 14] :i(i>^&^mmii±iz^ji^mm'ti,mm 

[O O 1 5] 

[0 0 1 6] cotfiffi^aii. c«)^i!)^A^f><oeaa 

Sl=<fc yS*fe^lc4iiB$4xS. 
[0 0 1 7] CtLlc:J:y. l^i:^ij)J«t*:|r»SL,-CL^* 

*<*«^a<Oi:y*i:«)l:iJ:y— St, 
ic. i^fj|@l44'«ISao>«l!»TI=fe-&i>:#l««kaf£gt\/ 

[0 0 18] c:<Z)iti«S?a*f«Jfflr-&«!*JSSJ#oADA 

#(i!e5>^ L t ca)^l!)^«^*r•fc€)mm^?/^•xl|<o^l:r' 
ifinff ^ i^ii L r -Stti A#-e t J: L^. 

[0 0 1 9] 

[O O 2 O] =O<0Sl6©4a, 4 b, 4 c 

COSifeg4a, 4 b, 4 c (CUtSlHliSif^hL-CS 

i^qrtg''«»:$»a>^ia@4i ~4n H-Da}S16@4 
a, 4 b, 4 c^JiJjWr-SfliilWStUTTl^— A/^ys 

4n S(r^-ro^iS^4i ~4n ^-^a¥aSL-r'<^Ho 
<DSi|feg4a, 4 b, 4 c ^egiLrfc<IEti¥^ffti: L 
Tt*— X3 2 t, ^©-r— X3 2©S@i(^ 



(4) 



#lia^6-2 4 4 7 8 0 



Si:, St6©4a, 4 b, 4 c*Nf>«a!lS4i ~4n 1= 

3>t-r-5B¥ai^ ^(07^-^"<-X 3 2 lrgg5$ti.f-SJfe^ 
4a, 4b, 4cA>f,Slfi-r-5J:-plcW^-r-5#Si:^ 

fit ^ f=^Sftii«iiim^ie 7 . 

[002 11 CCT?, :*:f6IBCD!^ai:-r*^C^I*, 1 
*^/\*X'Ei:i:(D^l!U«f*T*fe^mi3S3 i lci^«i^4i ~ 
4n tJj^— J^5i:^S16^4 a, 4 b, 4c^ 

^i!i^4i ~4n (*, za)^m^S2tzmm-r^tztba> 
■r-s ^<DsaE-r-sfcto«>^ai=j: y }i«*ttfci»as 4 

1 ~4n ^m^ti>^&t. C(0S^*ttfc^»l^4i 
~4n ^•*v-e*va>ttlA#S^*J.ktfcrotf»SS2(Dfa 
tam«*St6S4a, 4 b, 4c*i1-LT;l^-Aj»=E>J 

jgsiziifli-r^^si, fiiBsai$*ifc^ib^4i ~4 

[0 0 2 21 «frlB»ai-«f=«)<0*®l*, S*6S4a, 

4 b, 4 c<OSlJffll5'-V^VK7)^jeia f s a 1 , fsa 

2, f s a 3 i:(*M'^c■5*affl«|J^»^^l':^;^a)®a^aF 

[0 0 2 31 *fc, ^Wim4\ ~4n *<fflLx.5^1b©^ 
SI*, Sife^4a, 4 b, 4 cOW^^-V^-^UCO^aeSfc 
fsal, fsa2, f s a SV^^m^^^Sct , 

[0 0 2 41 :^§t^mmmitmm'bmm^-'v ^-ji^oimiA 

ftfsal, fsa2, fsa3, F s a ^ t^—<DfS 
iSSfe f s a 1 , fsa2, fsa3, F s a 1 ^ fflL^T 

[0 0 2 51 ig2^#fi8L-C*«?8l61it«l<0«)f* 

*sttiB-r*. m2iii'pmmmztsj:if^mm4\ ~4n 

2I±, mz (a) |C^-rJ:5lC«fi6^*irL''S. «St6 
Satl 1 1 0*^U-CSJfeS4 a , 4 b, 4 

ci:«#^2ia<i-r-5, ^fi^ii^gPI 2I*T>7^-^1 4 

(0 0 2 61 mSbmA] ~4n ©^llJ^^ai*, 02 
(b) (c5"^-rJ:5lc^fiE^^^-CL^S„ **«ife^Sm 6 1* 
TVt'-^-I 5^iH.-CSi6^4 a, 4b, 4 c til-^^ 

[00271 iKi!l©4l ~4n i:Slfe^4a, 4 b, 4 
c i:<Dii#©aige*-etl-f'tlS3fia f s a 1 , fsa 
2, f sa3-CfTt^, *fc4'«l«S2 <ti^B«4l ~4 

(*, itteB^*p*^y-¥>-r<-r'Sfc»i=7'>7^:M ofc,ti^ 



'go 

[0 0 2 81 ;j[JlC, 03 ^#fSL-C^i!l^4i ~4n © 

iift^iftis-r'So @3(±igi!)^4i~4n (oaf^^'T^-r 

7P— ^V— i»»^4i ~4n I*, feC.*^!: 
to^jftlSfsal, fsa2, f s a 3 fcj: I/^iSa F 

sa 1 A<aig<i-c#^cfc3i3a:S$*irL>^o ^mm4 

1 -4n l±, SaiSAB#fcSLM±i#*,gl+B#lzS^MI- 
m-Xik fsa1, fsa2, fsa3, Fsa1 (OCll^ 

^•v^-iu^x^^vvL (SI) , if»fflSI^^-v^;i'-t? 

fc-SJaaiSFs a 1©«»/)<gm-??#*l.(* (S2) , C 
OmmSiFs a 1 $ffil^-C4>»ISB2l=^L-C&eS@ 

(S3) o *«^g2A^t.CD(±gS^^itgfi 

^^s<iLfci:#i* (s 4) , s«aFs a 1 t?#*,a 

l+i!lftlcAy«»«*fT^ (S5) . Hjft»Fsa1© 

«jSA<a<iT-#JS(t*ti* (3 2) , «feSEt*fcyi-ajKa 

fsal, fsa2, f s a 3 (7)L^■^'^^A^I:l J: y <4SS 

(S6) , C(73asSttS*l-**UrS*ft 
@4a, 4 b, 4 c;b^&iiSSMiilS@#;!><Sfg$tLti 

(S7) , ^(Degegijtsfi-^A<sii*tT-fc^;-«a 

fsal, fsa2, f s a 3 |C J: y fgjg^i^ O (S 

8) . Ha«Fs a 1 $amLfc<o-ef4Bsss 

■e^'tfl^^^lCt, (S4) , ttJiEiffcyiCSJfia f s a 
1, fsa2, f s a 3©LN-r+tAMcJ:y(iSSgS* 
j3<fct;il3S«Sffo (S6~S8) , 

[oo2 9i;jcic, mA^^mLX'pmmmzoiWii^t: 
Si^t^. gl4i*+»Sa2<Di6f^$*-r:7p-5^v- 
h-e&«. 4>«iES2i*, ffl%aFs a i<oftii«i?'v4^ 

Jl^V^mm^} ~4n lc«UT{4BSfi^^*$iS-r7H- 
'J>^^SfT-3Tt"'-5 (S2 1) „ CroaaaFsal^ 
ffli,^ri»S!l©4i ~4n A<ttSS»S*LT<Si: (S 

2 2) , *a>«a^4i ~4n <0»lA#S-^$«tBr-5 
(S2 3) , 4>«^S2I*, ^©*aA#S-^^7t:-Z.y 

^ y ^ 5 (07^— SI 't-;^ 3 2 iciifti L r (4gsiuii|g<i 

■^*iei!lS4i ~4n iciSS-r* (S2 4) „ 

Uf=^l!)^4i ~4n (COt>-C*t6^4 a, 4 b, 4 c 
t^nm^) ^$4>ffi^«iL (3 2 6) , "E-tOii 

<iA<ll7r-5i: (3 2 7) , mtf&i±<DWii^^tSii^)& 

■to 

[0 0 3 01 *as^S2A<mmi-miE*ti., 

3 a(*]^»lj|LT^^-5«**iB3£■r*i:, LTS 
m*<iRI-iil@Lr KT$gaF=BLfc^'(' 5vy«lc(4SS 

sts*<D2iai^ffi-r'-K-y >-5^^s«aF s a i 

^V*iH=J:y»»Jl4i -4n l=fTtV «a(OlS«$ 

ny *t tor »ifeS4 ales s?a f s a i-e-ttofim* 
aa-r-So st6^4 aAvf>OTi4ss^5is2<i#^g<tL 
fcf.aa<Di^ib©4i~4n le^tLrj^isaFs a 1 -e 

[0 0 3 1] 4'«i«a2i*, iasift?T-r'<#»i!i©4i 



(5) 



»ia^6-2447 8 0 



4a. 4b, 4 c ^iVLrTl^— Ay ^ 'J®5l:fr3. C 
©FbI. ^i!i©4i ~4n l*fiSiJI-i4SS^Vf->«l^$ 

«EL. •#lHl©»»ll-S«L<i:L^^»JS4i ~4n tt-t® 
[O O 3 3] 

u:esagtS*^a>*iJW5^ v k ^ -r ^7 a)|g4g(A< 



[0 5] 7^— ^«'<— x^^-ra. 
[0 6] fiesEen^iftw-rsH, 

[^^(OSftWl 

2 4>«i%a 

2a. 2b. 2c i4MS^y-> 

3.10.14.15 

3a. 3b, 3c »t»y— > 

4. 41 ~4n ^9bm 

5 ?h— A^^'J^ 

7 *a'5:tB«$jS(tf 

8 m^(omm^^mr^&^ 

9 ii<l^ilHI^*SS» 
1 1 ^Stfe^SP 

1 2 ^i^nssp 
13.18 mmsn 

1 6 jt^ftit^SP 

1 7 ^tiiis^affi 

3 2 X 



II] 



4c 




i ^ ' 31 

■ < 



43 



44 



4„ 



V 



(6) nmW- 6-244780 




^BB¥6-2 4 4 7 8 O 



[03] 



ICH (fsal,fsa2, 
fsa3.Fsal) 




SI 



NO 



Fsal 




Fsal !::i«3 



S5 



fsal,fsa2,fsa3 CD 



S6 




(fsal,fsa2,fsa3) 









(4i) 




(4z) 


9 


(43) 



(8) 



1^13^6- 2 4 4 7 8 O 



[g|4] 



NO 




^S23 



S24 



S25 




^S26 




7 \ B|9|9|9|7|a| ' 
0>} 



mmnr 



S27 



